Background: Discussions surrounding ethnobiological classification have been broad and diverse. One of the recurring questions is whether classification is mainly based on the "inherent structure of biological reality" or on cultural, especially utilitarian needs. So far, studies about ethnobotanical classification have mainly been done in indigenous societies. Comparable data from industrialized countries are scarce. In this paper, folkbotanical classification data from the Napf region in central Switzerland is analysed and cross-culturally compared. Methods: Structured and semi-structured interviews were conducted with 60 adults and children chosen by random sampling. Descriptive statistics, t-tests and cultural domain analysis were used to analyze the data.
Introduction
All over the world people classify the surrounding plants and animals in folkbiological systems and appear to do this in similar ways [1] . To distinguish and thereby establish categories, to relate these categories to each other and thus establish classification systems is a deeply rooted human impulse [2] . As plants and animals are the outcome of an evolutionary process, they accordingly show regularities in morphology and behaviour. Cognitive scientists suggest, that we dispose of an innate ability to classify plants and animals, following roughly the progression of biological evolution. This classification ability helps us to perceive our environment, to memorize information about it, to reason and speculate about it and hence to interact with it e.g. [3] [4] [5] [6] [7] .
Classifying behaviour and classification systems have been investigated by researchers of many different disciplines such as ethnology, anthropology, linguistics, cognitive sciences, zoology and botany. One of the important discussions raised in this context concerns general-purpose versus specialpurpose categorization, i.e. the question whether categories are mainly based on the "inherent structure of biological reality" or on cultural, especially utilitarian needs e.g. [1, 8] pp. [2] [3] [4] [5] . Yet different types of classification, such as morphology-based and use-based systems, are often overlapping and interwoven. It has been pointed out, that a clear separation is sometimes neither possible nor appropriate [2] pp. 7-10, and that different ways of classification may also be due to intracultural knowledge variation and can thus be found within a single community [9] .
However, the term "folkbiological classification system" usually designates a hierarchical classification system based on general-purpose categories only. The taxa are defined by the inherent characters of biological species which are directly distinguishable by our senses, first of all morphology, but also smell and taste of plants or the calls of animals. Although this approach neglects important aspects of categorizing plants and animals such as their use or symbolic meaning, it has the advantage that different folkbiological systems can easily be compared cross-culturally. Scientific biological classification, which is based on similar principles like folkbiological classification [3, 1, 10] , is used as reference system for such comparisons. While folk classifications are valid in a restricted area only, scientific classification is consistent and globally applicable.
Most of the studies about folkbotanical classification and nomenclature have been conducted in indigenous societies. Folkbotanical studies in western countries concern either urban populations, whose knowledge about plants is poor [11] [12] [13] , specialist knowledge about distinct groups of plants like trees or medicinal plants e.g. [14] [15] [16] , or classification based on different habitats of plants [17] . When urban people are asked to list plants, they often produce life-form level terms like "tree", "flower" or "grass", whereas people from indigenous societies prefer the genus level to refer to plants [1] . The use of life-form terms indicates pronounced unfamiliarity with plants, which is also described as "devolution of knowledge" [18] . Rural populations tend to have broader plant knowledge [18] [19] [20] [21] . However, regarding folkbotanical classification, no comprehensive study conducted in a western rural population is known to the authors.
This study aims to close this gap with an analysis of folkbotanical classification in the Napf region of Switzerland. It is part of an ethnobotanical project exploring linkages between plant diversity and local plant knowledge as a basis for applied projects in the fields of conservation, environmental awareness and education. Based on the gathered names of folktaxa of different ranks and the results of a sorting task, we outline the local folkbotanical classification system, and analyse it cross-culturally. Open questioning allowed us to exceed the general-purpose frame and to identify additional aspects important for categorizing and hence distinguishing and perceiving plants.
Research area
The Napf region belongs to the northern alpine foothills of Switzerland ( Figure 1 ). It is bounded by a circular valley structure, encompasses around 500 km 2 and touches 19 political communities. Elevation ranges between 600 and 1400 m above sea level. Annual precipitation amounts to 1736 mm and annual average temperature to 4.6°C on the centrally located summit of the Napf [22] . The underground, a molasse conglomerate, was topographically shaped by water into radially arranged valleys and ridges. The steepest and the shadowy parts are forested, whereas plainer grounds have been cleared since the 10 th century for agriculture. The original form of settlement is still visible: the solitary farms are surrounded by their land and a forest belt, which results in a small-scale mosaic of wood and open space. The forest is dominated by Abies alba Mill., Picea abies (L.) H. Karst. and Fagus sylvatica L.. Meadows and pastures are rather humid and nutrient rich, often of the type Arrhenaterion, Polygono-Trisetion or Cynosurion [23] . Nevertheless, because of its location between the Alps and the plains, the Napf region harbours 1063 different plant species [24, 25] .
The Napf region exhibits a very rural character also in economic terms. In the nine communes lying entirely within the region, 17-73% (average 38%) of the population works in the agricultural sector, ten times more than in whole Switzerland with 3.6% [26] . Agriculture in the Napf is focused on dairy farming and upbringing of young livestock. Arable farming, which was important for subsistence until the middle of the 20 th century is today practiced only on the lowest and plainest grounds. A farm includes typically 10 to 20 hectares greenland plus some hectares of forest. In most of the farmer's families at least one person has an off-farm employment. Villages are restricted to the bottom of the large valley surrounding the Napf region.
Methods
Fieldwork was carried out by the first author during August-September 2008 and October-November 2009. A total of 60 informants living on 14 farms were interviewed. The farms were chosen by random sampling and every person living on the farm was asked for an individual interview. The interview partners comprised 33 men and boys, 8-71 years old (average 38, ±20.3), and 27 women and girls, 10-72 years old (average 36, ±19.9). All interviews were conducted in Swiss German, were recorded and are deposited at the first authors' home. Prior to the interviews, the interview partners were informed about the project and asked for permission to record the interviews and to take pictures. After each period of fieldwork, they got a summary of the current results and the pictures taken at their homes.
The first series of interviews consisted of a freelist, followed by a semi-structured interview [27, 28] . The interviewee was asked to list all indigenous plants he or she could think of ("Säg mer aui iiheimische Pflanze, wo der i Sinn chöme") and was then asked for possible uses of the listed plants.
In order to get higher order categories, a pile sorting task was subsequently performed with the first 36 of the 60 freelist informants [29] . Since it is important, that the interviewees know all the plants which they have to sort, the 43 most frequently listed plants were used and their names printed on small cards. We did not use plant pictures, as they may produce groupings based on superficial morphological similarity [16] . With the question "Which plants belong together?" ("Weli Pflanze ghöre zäme?") the informants were asked individually to sort the 43 cards in as many piles as they wanted to. Each card could be used only once. They were then encouraged to explain their sorting. The 36 pile sortings were done by 20 men and 16 women, aged from 11 to 72 years (average 45, ±19.1).
Species identification was done by means of transect walks and participatory observation [30] . Voucher specimens were taken in presence of the informants, identified according to the Flora Helvetica [31] and deposited at the herbarium of the Natural Museum of Lucerne (NMLU). Cultivated plant species were identified at the spot and not vouchered. If they do not figure in the Flora Helvetica, the nomenclature follows the publications of the Swiss edition-lmz [32] [33] [34] .
The folkbiological terminology used to analyse the data follows Berlin [1] . According to his general principles, folkbiological systems are organized in a hierarchical structure of 6 taxonomic ranks: kingdom, life-form, intermediate, generic, specific, varietal. He defines the ranks as follows: The highest rank of the kingdom contains the two categories plant and animal, although they are not always explicitly named. Life-form taxa form rather large groupings of perceptually similar folk genera, usually based on a small number of biological characters. The intermediate rank is situated between generic and life-form rank. Intermediate taxa assemble up to a dozen of similar folk generics. The generic rank appears to be the largest and most important rank. Folk generics are "the smallest fundamental biological discontinuities easily recognized in any particular habitat" [1] p. 53. They can be recognized without close study and often bear a short, single name. About 80% of them are monotypic (no subclasses). Polytypic generic taxa are split in two or more specific taxa. The recognition of a specific taxon requires closer examination. It differs in a few characters from other specific taxa of the same generic taxon and bears typically a complex, descriptive name. Folk varietal taxa occur seldom and mainly among plant species that are intensively manipulated, e.g. crop plants of farming societies. Regarding the terminology, it is important not to confuse folk taxa with scientific taxa. A folk generic, for example, corresponds usually with both, the scientific rank of genus and species, sometimes also with taxa of other scientific ranks. Scientific and folk systems are coherent only within themselves. Therefore, throughout this article the term "plants" is used instead of "species" if the concerned folk taxa corresponds with more than one systematic rank.
For outlining a comparable folkbotanical classification system we assigned the gathered plant names from freelists and pile sortings to the most appropriate rank of Berlin's folk classification by applying his rank characteristics. Important for the definition of generic and specific taxa were first of all the names of the plants, but also the criteria of "easy recognition" versus "need for closer examination" (see above), as well as the order of the plant names in the freelists. If different names were used for a plant, the most frequently mentioned and most concise name was used for the analysis. For example, the two cabbage varieties Brassica oleracea L. convar. capitata var. sabauda L. and B. oleracea L. var. capitata L. were occasionally both called "Chool". However, as most people use "Chool" only for the former and call the latter "Chabis", the two varieties appear in our list as two different folk generics. Intermediate terms were gained from pile sorting, whereby general-purpose groupings based on morphological traits were considered only. Important classification criteria other than morphology are presented in the second part of the results.
The data was organized with Access 2007, t-tests were performed with SPSS 16.0 and Cultural Domain Analysis (Cultural Consensus and Hierarchical Clusteri.ng) was done with Anthropac [35, 27] .
Results

Numbers and levels of folk taxa and folk taxonomic overview
The 60 freelists contained 7 to 108 items (mean 44.6, ±26.5). In total 458 different folk taxa were listed, including 14 fungi. The most frequently listed species was Taraxacum officinale aggr., followed by Rumex obtusifolius L. and Rubus fruticosus aggr. (Table 1) .
The semi-structured interviews, the transect walks, the participatory observation and the pile sorting task yielded roughly 40 additional names of taxa, also morphologically defined higher order taxa, which were important for the outlining of the folk taxonomy. Of the 475 generic, specific and varietal folk taxa (listed in Table 2 ) 222 are wild growing, 191 are cultivated on fields or in homegardens and 62 are wild growing but also cultivated. The wild growing folk taxa could be assigned to 298 plant species, which make up 28.13% of the local flora with 1063 species. The cultivated folk taxa were assigned to 213 cultivated plants (species, subspecies and cultivars).
Taxonomy (for names and rank assignment see Tables 2  and 3 ): The plant kingdom was given by the freelist question. The informants listed all kinds of plants including ferns and mosses, in six cases also fungi. As life-form taxa appeared tree (Boum), bush (Stude, Struuch), grass (Gras, Greser), herb (Chrüttli, Chrütter), flower (Blüemli), mushroom (Piuz, Pilz). The intermediate taxa were difficult to grasp, because groupings of generic taxa which are not life-forms are often motivated by other than morphological criteria (see below). However, intermediate general purpose taxa which appeared regularly during the pilesorting task were sub-categories of the life form tree (conifer, deciduous tree, fruit tree, stone fruits, pomaceous fruits) and bush (berry bush). The rank of the folk generic is by far the largest: it contains 316 taxa. Of these taxa 85.4% are monotypical. In total 186 generic taxa correspond to genera in scientific classification (many of them also monotypical in the region), 110 taxa correspond to lower scientific ranks such as species or even subspecies (e.g. blueberry, Vaccinium myrtillus L. or beetroot, a cultivar of Beta vulgaris L. ssp. vulgaris) and 20 taxa correspond to higher scientific ranks up to classes (e.g. fern, Polypodiidae). The specific rank contains 145 taxa, the varietal 14 taxa. Of the specific taxa 96 correspond to the scientific rank of the species, 30 to lower, 19 to higher ranks. In 11 cases, the difference between two specific taxa refers to their cultivation status, e.g. garden strawberry and wild strawberry.
Children (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) years old, n = 13), middle-aged adults (41-60 years old, n = 18) and older adults (above 60 years, n = 9).
Criteria used by the interviewees for pile sorting
The interview partners split the cards into 4 to 16 (mean 9.2, ±2.67), in total 405 groups. The used criteria concerned almost exclusively morphology, use and habitat. One group could get more than one attribute, like, for example, the frequently formed group of the berries which was defined by both morphology and use. The two criteria of this group appear in the statement of an informant, which explained, that they are "small, round and edible things". Morphology influenced the forming of groups in 228 cases, use in 218 cases and habitat in 107 cases. In 41 cases other criteria were used like the seasons (e.g. spring flowers), the importance for insects, esthetical reasons (nice or not nice to look at, beauty), similarities of plant names or no explanation.
During the pile sorting most informants used two or more criteria. Only four of the 36 interview partners sorted the plants consistently by one single criterion: twice by habitat, once by use and once by morphology.
Morphological criteria were: the size and form of the plant, if the plant climbs or not, if the plant is woody or not, properties of the wood, form and properties of the leaves (e.g. prickly, evergreen), form, size and colour of the flowers, form and size of the fruits and seeds. The most 
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often mentioned trait was the life-form, followed by fruit, leave and flower ( Figure 2 ). The most important use relevant for the sorting of plants was edibility (Figure 3 ). Berries were put together because they are used for desserts, jam and syrup, fruit trees because of their similar use for eating, juice and schnapps, wild or garden herbs because of their use in salads, as spices or for herbal tea. Other groups contained fodder plants for the cattle, medicinal or ornamental plants. Tree groups were sometimes explained with the argument that their wood can be used for construction or as firewood. In 37 cases the formed group was declared as "plants of no use" or "useless weeds". They were also noted as use-groups in the sense that they are defined by non-use. During the pile sorting task 11 habitats were used to explain the groups (Figure 4) . The most often mentioned habitats "meadow/pasture", "forest" and "garden" were further divided into sub-habitats. As sub-habitats for meadows and pastures appeared: extensive (nutrient poor) meadow, intensive (nutrient rich) meadow, artificial meadow, forest meadow, meadow with sour soil, wet pasture. Sub-habitats of the forest were: Lothar-forest (patches of forest where most of the trees were knocked over in 1999 by the storm "Lothar") and the differentiation into trees and brushwood. Sub-habitats of the garden were: "Pflanzblätz" (a vegetable or fibre crop plot in some distance to the farm) and the differentiation into plants at the fence, in the path and as boundary.
Habitats additionally mentioned during the semistructured interviews but not used for the sorting task were: field, alpine pasture, brookside, pond and "places where many people walk".
Cultural domain analysis of the pile sorting
Cultural Consensus Analysis did not detect significant variation among the informants (pseudo-reliability 0.990, first eigenvalue ratio 36.256) and the cluster diagram reveals six major groups ( Figure 5 ). The groups are indicated with the name generally given by the informants: grasses, meadow plants/herbs/flowers, trees, weeds, shrubs/hedges, and berries.
Grasses are a well-defined, clearly separated group including the four most valuable forage grasses. It was sometimes split into clover (Trifolium repens, T. pratense) and grasses (Dactylis glomerata, Lolium perenne).
The meadow-group can be divided into three main subgroups. The first subgroup contains plants described as "not that good grasses" or "fill-ins": Ranunculus spp., Rumex acetosa, Plantago major, P. lanceolata. They were by most informants perceived as neither good nor bad. The second subgroup contains the tea herbs Alchemilla spp., Mentha piperita and Salvia officinalis, the third subgroup the flowers Bellis perennis, Leucanthemum vulgare, Primula elatior/veris, Taraxacum officinale and Helianthus annuus. The three subgroups overlap one another and some plants were also put in other groups as the "weeds" or the "garden plants" (which do not appear as group in the cluster analysis). This explains the low coherence within the group.
Trees are a very well defined group, which is split into three subgroups. The first contains the fruit-trees pear, apple, prune and cherry (Pyrus communis, Malus domestica, Prunus domestica, P. avium). The second contains the two conifers Abies alba and Picea abies, which supply also the best timber of the region. The third subgroups contains the deciduous trees of the forest (Betula pendula, Acer pseudoplatanus, Fagus sylvatica, Quercus robur, Fraxinus excelsior, Tilia spp.), where Tilia is weakly associated. The lime does not grow wild in the region, but is often planted next to the house or on top of hills. It was often put alone or together with the fruit trees.
Weeds are a small group consisting of Urtica dioica, Rumex obtusifolius, Polypodiaceae, and Cirsium spp. They are closely observed and eventually weeded. The stinging nettle Urtica dioica is rather weakly associated, because it was often put together with tea herbs. The shrubs and hedges group contains Hedera helix, Corylus avellana and Ilex aquifolium. The ivy with its special growth form was difficult to group for the informants. It was often added only at the end of the task to the group which seemed most appropriate e.g. ornamental plants, hedges or the undergrowth of the forest. This group contained often also Sambucus, Rosa and Sorbus. But these three species were apparently more often defined by their fruits and appear therefore in the last group of the berries.
The berries group is defined by species with small, edible fruits, which are used to make jam and syrups: Rosa spp., Vaccinium myrtillus, Fragaria vesca, Rubus idaeus, Rubus fruticosus, Ribes rubrum, and Sambucus nigra. The rowan (Sorbus aucuparia) is weakly associated because although its fruits look similar to other berries, they are often supposed to be poisonous.
Discussion
Folkbotanical classification
The folkbotanical classification system of farmers' families in the Napf region shows similar numbers of known plant taxa as those of indigenous societies all over the world [1] . The observed shallow taxonomic hierarchy with few higher order and many lower order taxa (generic, specific) is also typical for folkbotanical classification systems [1] . For the most important rank, the generic species, Berlin [1] extracted numbers from 17 ethnobotanical studies, ranging from 137 to 956 (80% monotypical), with traditional noncultivators at the lower, and traditional cultivators at the upper end. With 316 generic taxa (85.4% monotypical), the present study lies in the lower range of the "traditional cultivators". Typical for "traditional cultivators" is also the high amount of sub-generic taxa (e.g., different salads or forage grasses in our case), which is suspected to be driven by cultivation and related close observation of the plants.
The assignment of a taxon to a rank is generally difficult and prone to subjectivity. One of the encountered problems were primary names of specific or subspecific taxa. Primary, often simple names as "thistle" or "hazel" are usually a characteristic of generic taxa. There are, however, a few exceptions. A specific taxon may bear a primary name, if it is the prototype of the respective generic taxon [1] , p.29. In our study, the generic taxon "Hasle" (Corylus avellana) is split into the two specific taxa "Hasle" and "Zierhasle", whereby the former is the prototype and the latter a garden form of Corylus avellana. Abbreviation of complex specific or subspecific names may also occur [1] , p.29. Our generic "Gras" (Poaceae) contains among many specifics of the type "x-gras" also the specific "Timotee" (Phleum pratense), which is an abbreviation of "Timoteegras". We assigned also "Fuchsschwanz" (Alopecurus spp.), Figure 5 Anthropac cluster analysis of the 36 pile sortings, groups indicated with generally given names (n = 36).
"Trespe" (Bromus erectus) and "Goudhaber" (Trisetum flavescens) to the generic "Gras", although they lack the label "-gras" completely. But they were always listed or mentioned together with other grasses, never alone andin the case of "Goudhaber" -never together with "Haber" (Avena sativa). It is also important to keep in mind, that plant names may have very different origins. Most of the grasses were listed and known only by men, especially by farmers, who had completed an agricultural school. From their training they knew the formal names of the grasses and pronounced them often in High German. Recently imported plant names like these cannot be expected to reflect a local classification system. The same is true for many garden plants, which often bear fanciful names.
The above mentioned "Salat" is another example of a folk generic containing several specifics which lack the epithet "-salat" and bear primary names. It could be argued that "Gras" and "Salat" are intermediate and, especially in the case of the salads, use-based taxa. We decided nevertheless to rank them as generics, because it needs expert knowledge to differentiate between the respective specifics. Less knowledgeable persons described the different specific taxa all as "Gras" or "Salat". Furthermore, both names appeared frequently in freelists, where intermediate taxa are uncommon. Nevertheless, many of the generic, specific and subspecific taxa need further investigation to confirm the assigned rank. The taxa of the intermediate level, which are after Berlin often covert, not named taxa [2] , p. 26, were the most difficult to define and are certainly not complete. This is partly also due to the study design. While the open setting of the sorting task allowed identifying different important aspects of plant classification such as morphology, use and ecology (see below), a successive pile sorting [29] , for example, would probably have forced the interviewees to classify in a more consequent and hierarchical manner.
Plant knowledge
Several environmental education studies from industrialized countries show difficulties of young people to list plants. In Switzerland, over 6000 children and adolescents between the age of 8 and 16 listed on average five plants out of their immediate environment [11] . In Germany, only 14% of 3000 school leavers were able to list eight native wildflowers [36] . In South Carolina, USA, thirty-one 18-22-year-old college students freelisted in different local plant domains on average 9.0 crops, 8.4 trees, 5.4 garden flowers, 1.9 vines, 1.7 wildflowers/weeds and 1.4 grasses, so in total on average 27.8 plants [13] . Still in South Carolina, eleven 9-12-year-old children freelisted on average 30.9 plants in 10 different plant categories like trees, flowers, garden plants, shrubs etc. [37] . In Ajo, a rural town in Arizona, USA, 110 students between the ages of 12 and 20 freelisted on average five and in total 85 plants when asked to "name all of the plants that you know" [12] .
In the Napf-region we found higher numbers of freelisted plants. Adults above 20 years listed on average 54 plants and even children and adolescents up to 20 years old listed on average 25 plants and in total 179 different plants. The average number given by children and adolescents is lower than in the two studies of South Carolina, but it was the outcome of only one freelist question. As freelists tend to be more complete the more focused the domain is [38] , our number would probably be higher if we would have included more than one freelist question. The very unspecific life-form term "tree", which was frequently mentioned in the above cited studies, did never appear in our freelists. "Grass" on the other hand was often mentioned, mostly by women and children, but meaning then only species of the families Poaceae, Cyperaceae and Juncaceae. It seems that even in industrialized countries, a rural population of small-scale farmers has enough direct contact with the surrounding environment to keep a respectable knowledge about plants.
While the "devolution" of plant knowledge seems less pronounced among rural people, it is still difficult to estimate how much formerly held knowledge has been eroded or changed. For example, the number of plants listed by the Napf children is modest compared to the 43 plant species known by 9 year old Tzeltal Maya children [39] , although the difference may also be influenced by the plant diversity of the environment. In our data, we could not detect significant differences in the number of listed plants among older and younger adults. There was a significant increase of listed plants around the age of 20, which is probably due to professional specialization of the adults: Most men are educated farmers and most women manage a large homegarden.
A list of vernacular plant names gathered over the last 50 years in the north-eastern part of the Napf-region and the adjacent rural area of the canton of Lucerne (Amt Willisau) contains names of 653 species, split into 301 wild species, 81 crops and 301 fruit trees and garden plants [40] . Compared to our data (298 wild species, 213 cultivated plants), Brun-Hool reports much more names of cultivated plants, which might indicate a loss of knowledge in our area. However, while Brun-Hool is a specialist for homegardens, our freelist question was rather directed towards wild growing species, which may explain the above differences [41] .
Sorting criteria
Pile sorting is influenced by the (expertise) knowledge of the interviewee in different plant-related areas. Often different criteria are simultaneously used to explain plant (or fish) sorting [9, 14, 16, 42] . The more an individual knows about a plant, the less it uses only the most obvious morphological features for its assessment, or as Nolan puts it:
"… ethnobotanical classification is based fundamentally on the recognition of ostensible perceptual features of plants, but progressively guided by the recognition of culturally learned functional attributes." [16] p. 69.
In our case this means that a basic morphological system is superposed by culturally influenced knowledge especially about use and habitat of the plants. Only our youngest informant, an eleven-years-old girl, sorted exclusively by morphology. Possibly she did not master additional knowledge to the same degree as others did. Interestingly, informants tended to switch criteria during one and the same pile sorting task. Apart from the unconstrained question the reason may lie in the fuzziness inherent to any given system. People used a new criterion as soon as a plant was difficult to classify.
The salience of morphology, use and habitat is underlined by other studies: all the three appear in an ethnomycological study from Indonesia and a folkbiological study of fish [43, 42] , morphology and use in classification studies of trees and medicinal plants [14, 16] , and morphology and habitat in an environmental education study [44] . A study from the French alps identified 23 "folk biotopes" and states that "folk botanical knowledge (…) is perceptually and practically linked to folk ecological knowledge, represented by the set of locally perceived higher order units analogous to the scientific ecologists' habitat and biotop community" [17] p. 55. Additional criteria may emerge in other contexts. Seasonal aspects for example were important for sorting plants in a study in the Grosses Walsertal, Austria [45] , personal communication as well as in the mentioned fish studies [9, 42] . Despite the open sorting task question, Cultural Consensus Analysis showed a high consensus among the informants and revealed no obvious subgroups or outliers. Even the four persons sorting consequently by a single criterion produced quite similar groups. Thus, the salient groups visible in the cluster analysis were the result of varying considerations. The tree group, for example, was explained mainly by morphology ("they are trees/they look alike"), but also by habitat ("they grow in the forest/ in the tree garden") or use ("we use the wood/the fruits"). The group of the grasses was explained mainly by use ("they are good fodder grasses"), but also by habitat ("they grow in meadows") or morphology ("they are grasses/clovers). The two grasses as well as the two clover species were additionally strongly linked by their names. They were both called "-grass" (−gras: Reigras, Chnoulgras) and "-clover" (−chlee: Wiiss-Chlee, Rotchlee) respectively, which contributed probably to the fact, that they were never separated at all. The berries group was also quite stable, with slight variations: the description "berry" stressed the morphological aspect and included all plants with berry-like fruits, "berries in the garden" or "wild berries/berries in the forest" stressed the habitat and excluded Sambucus nigra, Sorbus aucuparia, Vaccinium myrtillus, Fragaria vesca and Rosa spp. in the first and Ribes rubrum in the second case, while "edible berries / you can make jam of them" stressed the use and excluded Sorbus and also Rosa for most of the people.
Obviously, in our study, "all roads lead to Rome" [14] . With another selection of pile sorting plants, this effect may have been weaker. But the plants forming the stable groups are good examples to demonstrate, that not only form and function [9, 14, 16] , but also habitat and function [17] and, as known from plant ecology, habitat and form may be inherently linked. For example, trees are functional forms and the forest a functional habitat for people cutting and using wood -and forests are characterized by tree species. Grasses and clover are functional forms and meadows functional habitats for people breeding cattle -and meadows are characterized basically by grass species. For the berries, there was a particularly strong link between morphology and use. The term "berry" itself, which in botany is purely morphological, implies in the Napf region almost the edibility of the fruit. A young man explained his berry-group very typically like "Those are berries. Small, round and edible things". He included Sorbus aucuparia, although he was in doubt about its edibility. But the local name "Vogubeeri", literally "bird berry", evocate that it is eaten at least by birds (and links it linguistically to the other berries). Ilex aquifolium, in contrast, appeared never in the berry group. Its local name "Stächpaume" contains no link to the berries and to edibility. The undeniably similar red fruits were only mentioned in an ornamental context.
Different sorting criteria but similar groups
The phenomenon of similar sorting caused by different criteria has been frequently observed [9, 14, 16, 42] . Usually, the coincidence of form and function is explained by a certain form favouring a certain function [9] p. 875, [16] p. 77) or more generally by a "correlation of features that leads them [the informants] to form the same clusters" [14] p. 75. We here put this argument into perspective by using a more comprehensive perception of plant properties. This leads us to the field of sensory perception, which is known to be important for the classification of medicinal plants [46] . Plant perception, which leads to plant classification, happens not only visually, but through all our senses. Auditory perception plays certainly a minor role in the case of plants, but smell, taste and tactile perception are crucial to identify the qualities of a plant. As sight is the dominating human sense especially in western societies, reasoning about categories contains in many cases a strong morphological component. Evaluating plants by taste or smell results likely and directly in categories of use (or non-use). The berries, for example, were often put together because of their common use for jam or just because of their edibility. Behind this use-based explanation, a sensory perception argument is hidden: the berries are eaten or used to make jam, because they are all perceived as juicy, sweet and tasty. Other examples are Mentha x piperita and Salvia officinalis, which were rarely separated. They were said to be "kitchen herbs" or "tea herbs", because they are perceived as fragrant species with physiological effects.
Since species of the same plant family tend to share as well morphological as chemical properties, perception with different senses may lead to similar groups. Using the visual and also tactile sense favours morphological explanations, while categories based on taste or smell are likely explained by use.
Conclusions
Compared with urban populations of western societies, the rural population of the Napf region holds respectable plant knowledge. The folkbotanical classification system of the people is comparable to classification systems of indigenous societies, both in its shallow hierarchical structure and in the amount of recognized taxa.
The classification of plants was mainly guided by morphology, habitat and use. The three aspects may be mutually linked for certain plant groups, which results in always the same groups, independent from the different sorting criteria. Sensory perception allows for a broader explanation of the known coincidence of morphology and use groups. As related plant species share not only morphological, but also chemical properties, perception with different senses (visual, taste, smell) may lead to similar groups.
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